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DEPARTMENT  OF  TRANSPORTATION 

Federal  Aviation  Administration 

14  CFR  Parts  61  and  121 

[Docket  No.  19758;  Notice  No.  79-18] 

Plan  to  Permit  Additional  Flightcrew 
Training  in  Advanced  Flight  Training 
Simulators 

agency:  Federal  Aviation 
Administration  (FAA).  DOT. 
action:  Notice  of  Proposed  Rule  Making 
(NPRM). _ 

summary:  This  NPRM  proposes  to 
permit  expanded  training,  checking,  and 
certification  of  flight  crewmembers  in 
advanced  flight  training  simulators.  This 
action  will  encourage  operators  to 
upgrade  their  simulators  and  perform  a 
higher  percentage  of  training  in 
simulators  so  that  the  total  scope  of 
flightcrew  training  will  be  enhanced. 

The  results  of  this  action  include 
substantially  improved  safety,  fuel 
conservation,  and  a  reduction  of  airport 
congestion.  In  addition,  this  action 
proposes  a  regulatory  alternative  which 
could  result  in  signiHcant  cost  savings 
for  air  carriers. 

DATE:  Comments  must  be  received  on  or 
before  January  14, 1980. 

ADDRESS:  Comments  on  this  proposal 
may  be  mailed  in  duplicate  to:  Federal 
Aviation  Administration,  Office  of  the 
Chief  Counsel,  Attn:  Rules  Docket 
(AGC-24],  Docket  No.  19758;  800 
Independence  Avenue  S.W., 

Washington,  D.C.  20591;  or  be  delivered 
in  duplicate  to:  Room  916,  800 
Independence  Avenue  S.W.. 

Washington,  D.C.  20591.  Comments 
delivered  must  be  marked:  Docket  No. 
19758.  Comments  may  be  inspected  at 
Room  916  between  8:30  and  5:00  p  m. 

FOR  FURTHER  INFORMATION  CONTACT: 

Mr.  Raymond  E.  Ramakis,  Regulatory 
Projects  Branch  (AVS-24),  Safety 
Relations  Staffi  Federal  Aviation 
Administration,  800  Independence 
Avenue  S.W.,  Washington,  D.C.  20591; 
telephone  (202)  755-8716. 
SUPPLEMENTARY  INFORMATION: 
Comments  Invited 

Interested  persons  are  invited  to 
participate  in  the  making  of  the 
proposed  rule  by  submitting  such 
written  data,  views,  or  arguments  as 
they  may  desire.  Communications 
should  identify  the  regulatory  docket  or 
notice  number  and  be  submitted  in 
duplicate  to:  Federal  Aviation 
Administration,  Office  of  the  Chief 
Counsel,  Attention:  Rules  Docket  AGC- 


24,  800  Independence  Avenue  S.W., 
Washington,  D.C  20591.  All  comments 
received  on  or  before  January  14, 1980, 
will  be  considered  by  the  Administrator 
before  taking  action  on  the  proposed 
rule.  The  proposals  contained  in  this 
notice  may  be  changed  in  the  light  of 
comments  received.  All  comments 
submitted  will  be  available,  both  before 
and  after  the  closing  date  for  comments, 
in  the  Rules  Docket  for  examination  by 
interested  persons.  A  report 
summarizing  each  substantive  public 
contact  with  FAA  personnel  concerned 
with  this  rule  making  will  be  filed  in  the 
docket. 

Availability  of  NPRM’s 

Any  person  may  obtain  a  copy  of  this 
Notice  of  Proposed  Rule  Making  (NPRM) 
by  submitting  a  request  to  the  Federal 
Aviation  Administration,  Office  of 
Public  Affairs,  Attention:  Public 
Information  Center.  APA-430,  800 
Independence  Avenue  S.W.. 
Washington.  D.C.  20591.  or  by  calling 
(202)  426-8058.  Communications  must 
identify  the  notice  number  of  this 
NPRM.  Persons  interested  in  being 
placed  on  a  mailing  list  for  future 
NPRM’s  should  also  request  a  copy  of 
Advisory  Circular  No.  11-2.  Notice  of 
Proposed  Rulemaking  Distribution 
System. 

Discussion  of  the  Proposed  Rule 
Background 

As  the  state-of-the-art  in  simulator 
technology  advances,  more  effective  use 
has  been  made  of  the  aircraft  simulator 
in  training,  checking,  and  certification  of 
flight  crewmembers.  Simulators  can 
provide  more  indepth  training  than  can 
be  accomplished  in  the  aircraft  with  a 
very  high  percentage  of  transfer  of 
learning  to  the  aircraft.  The  desirability 
of  good  simulation  is  overwhelming.  Its 
benefits  to  training  include  the 
following: 

•  Who  can  be  trained? 

•  Entire  flightcrew 

•  Individual  flight  crewmembers 

•  What  can  be  trained? 

•  Normal  operations  procedures 

•  Abnormal  operations  procedures 

•  Emergency  procedures 

•  Any  weather  condition 

•  Any  lighting  condition 

•  Any  airport  location 

•  Training  situations  which  would  be 
impossible  or  unsafe  to  conduct  in  the 
airo'aft,  such  as  wind  shear,  blown  tire 
on  landing,  etc. 

•  When  can  training  occur? 

•  24  hours  a  day 

•  Any  day  of  the  year 

•  Where  can  the  training  take  plaoe? 

•  Any  location  that  can  house  the 
simulator 


All  of  this  adds  up  to  training  flexibility 
with  maximum  safety.  In  addition,  the 
use  of  simulators  in  lieu  of  the  aircraft 
results  in  great  cost  reductions  for  the 
operator  and  achieves  the  benefit  of  fuel 
conservation  and  a  decrease  in  airport 
noise. 

During  the  last  25  years,  as  simulator 
technology  has  improved,  changes  to  the 
Federal  Aviation  Regulations  (FAR) 
were  made  to  permit  the  increased  use 
of  simulators  in  air  carrier  training 
programs.  FAA  acknowledgment  of  the 
value  of  simulator  training  began  in  1954 
when  air  carriers  were  allowed  to 
perform  all  but  four  proficiency 
maneuvers  in  a  simulator.  From  this 
beginning,  the  FAA  has  continued  to 
promote,  evaluate,  and  regulate  the  use 
of  simulation  in  aviation.  In  the  late 
1960’s,  visual  attachments  appeared  on 
the  market.  Since  that  time,  a 
breakthrough  in  computerization  has 
permitted  the  development  of  computer¬ 
generated  image  (CGI)  visual  systems. 

In  December  1973,  FAR  Amendments 
61-62  and  121-108  were  issued  which 
allowed  additional  training  in  visual 
simulators.  Because  many  training 
maneuvers,  such  as  engine  failure  on 
takeoff  and  visual  approaches,  require 
visual  cues  to  provide  the  necessary 
training,  these  amendments  resulted  in 
reducing  aircraft  flight  training  to 
approximately  1^  hours  for  an  airline 
transport  pilot  certificate.  The  IV^  hours 
of  actual  flight  time  was  necessary  to 
train  the  pilot  to  land  the  aircraft  f^rom  a 
visual  and  instrument  approach  and  to 
become  familiar  with  the  feel  of  the 
aircraft  prior  to  the  FAA  certification 
check.  A 1978  amendment  to  §  121.439  of 
the  FAR  permitted  a  simulator  approved 
for  the  landing  maneuver  to  be 
substituted  for  the  aircraft  in  a  pilot 
recency  of  experience  qualification.  The 
landing  maneuver  approval  program 
associated  with  this  rule  change  and  its 
associated  simulator  approval  criteria 
constituted  a  significant  step  toward  the 
optimum  use  of  aircraft  simulators  in 
flight  training  and  checking. 

The  FAA  has  historically  found, 
however,  that  the  quality  of  training 
simulation  in  the  United  States  is 
directly  proportional  to  the  quality 
required  for  FAA  training  approval.  Due 
to  the  cost  of  simulator  upgrading,  early 
simulators,  which  were  approved  for 
certain  training  maneuvers,  were  used  in 
the  industry  long  after  simulator 
technology  had  outdated  them.  It 
became  apparent  to  the  FAA  that 
simulator  approval  criteria  had  to 
develop  along  with  simulator  technology 
to  ensure  the  highest  level  of  flightcrew 
training.  To  facilitate  this,  the  FAA  has 
developed  simulator  approval  criteria 
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which  are  as  objective  as  possible  and 
are  designed  to  ensure  that; 

1.  The  simulator  software  is 
programed  with  data  which  accurately 
represent  the  aircraft,  the  flight 
environment,  and  the  ground 
environment; 

2.  The  simulator  hardware  accurately 
represents  the  aircraft,  provides  minimal 
electronic  interference  (ooise)  to  the 
computer  software,  and  provides  a  fast 
rate  of  transfer  from  input  to  output; 

3.  The  motion  system  is  smooth, 
responsive,  and  closely  represents  the 
onset  motion  cues  of  the  aircraft;  and 

4.  The  visual  system  is  responsive  and 
the  visual  presentation  is  realistic. 

The  degree  to  which  the  approval 
criteria  can  ensure  that  these  objectives 
are  met  will  determine  how  closely  the 
simulator  represents  the  aircraft  and  the 
flight  environment.  The  FAA  has  been 
seeking  these  objectives  through  a 
continuous  program  to  upgrade  flight 
training  simulators.  This  program 
includes  amending  simulator  approval 
criteria  to  reflect  advancements  in 
technology  and  encouraging  industry 
investment  in  simulation  by  permitting 
more  training  and  checking  to  be 
accomplished  in  more  advanced 
simulators. 

The  FAA’s  recent  program  to  upgrade 
and  promote  advanced  simulation 
involves  approval  of  simulators  for  the 
landing  maneuver.  This  program  would 
be  extended  to  become  Phase  I  of  the 
FAA’s  Advanced  Simulation  Plan 
described  in  this  notice-.  It  is  designed  to 
allow  landing  and  proficiency  currency 
to  be  regained  in  a  simulator  rather  than 
an  aircraft  if  the  simulator  meets  more 
stringent  approval  criteria.  The  landing 
maneuver  approval  program  includes 
upgrading  the  total  simulator  as  well  as 
including  ground  effect  and  ground 
handling  programing  for  better  landing 
presentations.  It  also  matches  the 
performance  of  the  simulator  to  that  of 
the  actual  aircraft  so  that  the  previously 
required  flight  time  could  be  eliminated 
in  certain  training  areas.  Advisory 
Circular  121-14B.  Aircraft  Simulator 
Evaluation  and  Approval,  contains 
current  guidance  on  the  approval  of 
simulators.  With  the  development  of  this 
advisory  circular,  a  national  simulator 
evaluation  team  was  formed  to  conduct 
all  landing  maneuver  evaluations.  This 
team  of  trained  simulator  evaluators 
was  formed  to  provide  standardization 
in  the  evaluation  of  both  the  objective 
and  subjective  simulator  performance 
criteria.  The  program  can  be  best 
described  by  looking  at  the  major 
simulator  components. 

Simulator  Software.  Under  the 
landing  maneuver  program,  simulator 
software  is  evaluated  by  performing,  in 
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the  simulator,  over  50  static  and 
dynamic  tests  which  are  contained  in  a 
specially  prepared  test  guide.  The  tests 
are  selected  to  ensure  that  the 
programing  accurately  represents  the 
aircraft  during  each  phase  of  flight  and 
the  ground  and  flight  environments. 

Each  test  contained  in  the  test  guide 
should  be  based  on,  or  verified  with, 
actual  aircraft  flight  test  data.  This 
specification  is  essential  in  that  it 
objectively  ties  the  simulator  to  a 
specific  aircraft.  A  further  specification 
for  the  evaluation  is  a  multichannel 
recorder.  It  is  used  to  record  a  time 
history  of  each  test  for  later  analysis 
and  to  serve  as  a  permanent  record 
against  which  recurrent  simulator  i 
evaluations  can  be  compared.  The 
addition  to  the  simulator  approval 
process  of  actual  flight  test  data 
verification  and  the  use  of  a 
multichannel  recorder  has  shown 
significant  improvement  in  upgrading 
and  standardizing  flightcrew  training 
simulators. 

The  flight  test  verification  has 
encouraged  the  simulator  and  aircraft 
manufacturers  to  scrutinize  the  data 
currently  available  for  simulator 
programing.  This  scrutiny  has  shown 
that  some  of  the  data  in  current 
simulators  do  not  accurately  reflect 
corresponding  flight  test  data.  When  the 
landing  maneuver  approval  program 
began,  many  areas  of  data  were 
completely  nonexistent,  such  as  ground 
effect  and  most  ground  handling  special 
effects.  These  data  are  important  in 
presenting  an  accurate  simulation  of 
landing  and  ground  maneuvers.  Through 
data  verification,  the  aircraft 
manufacturers  have  discovered  ways  to 
obtain  such  data  and  make  them 
available  for  simulator  programing.  Data 
veriHcation  has  also  resulted  in  airlines 
demanding  more  complete  and  accurate 
data,  useful  in  simulation,  to  be  supplied 
by  the  aircraft  manufacturers  as  part  of 
new  aircraft  purchase  agreements.  The 
multichannel  recorder  requirement  has 
provided  the  FAA  with  an  objective  tool 
for  the  initial  evaluation  of  the  simulator 
and  for  ensuring  that  changes  are  not 
made  to  the  aerodynamic  and  ground 
handling  programing  writhout  proper 
data  verification.  Correlation  (within 
specified  tolerances)  of  the  multichannel 
time  histories  of  an  actual  flight  test  and 
a  simulator  test  is  an  objective  approval 
specification  which  can  be  applied  fairly 
and  impartially  from  simulator  to 
simulator. 

Simulator  Hardware.  Under  the 
landing  maneuver  program,  simulator 
hardware  is  evaluated  in  a  manner 
similar  to  the  software  program.  The 
cockpit  hardware  is  evaluated  through 
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functional  checks  of  cockpit  equipment. 
The  interface  between  hardware  and 
software  is  measured  and  recorded 
during  the  static  portions  of  the  software 
test.  Simulator  performance  tolerances, 
however,  have  been  tightened  to  closely 
match  the  simulator’s  performance  to 
the  typical  performance  of  the  aircraft. 
This  also  serves  to  increase  the 
repeatability  of  simulator  tests. 

Simulator  Motion  System.  Under  the 
landing  maneuver  program,  the 
simulator  motion  system  is  evaluated 
both  objective  and  subjectively. 
Objectively,  the  motion  system  is  put 
through  a  series  of  tests,  such  as  a 
frequency  response  check,  which  are 
recorded  and  evaluated  to  determine  the 
system’s  responsiveness  and 
smoothness.  The  system  is  also 
subjectively  evaluated  to  determine  how 
accurately  it  represents  the  feel  of  the 
aircraft.  As  the  need  for  ground  handling 
and  special  motion  effects  increases,  the 
need  for  a  six-axis  motion  system  also 
increases  in  order  to  provide  a  realistic 
simulation.  A  motion  system  which 
provides  a  realistic  simulation  of  aircraft 
motion  is  an  essential  part  of  simulator 
training  in  air  carrier  aircraft.  'This  is 
due  to  the  response  characteristics  of  air 
carrier  aircraft  to  control  inputs  and  the 
inherent  physiological  problems  related 
to  motion  sensations.  Without  a  motion 
system,  the  pilot  would  not  experience 
the  motion  onset  cues  normally 
expected  in  the  aircraft. 

Simulator  Visual  System.  Under  the 
landing  maneuver  program,  the 
simulator  visual  system  is  evaluated  to 
determine  its  responsiveness  and  the 
realism  of  its  visual  presentation.  The 
responsiveness  can  be  accurately 
determined  by  recording  the  time 
between  the  time  when  a  control  input 
signal  is  sent  to  the  simulator  computer 
and  the  time  when  a  visual  system, 
computer  output  signal  is  sent  to  the 
cathoide  ray  tube  (CR’T).  We  have  found 
that  CGI  visual  system  iteration  rates  of 
at  least  30  picture  updates  per  second 
with  simulator  computer  response  times 
from  pilot  input  to  picture  movement  of 
less  than  300  milliseconds  are  necessary 
to  produce  a  clear  presentation  which 
does  not  result  in  pilot-induced 
oscillations  in  air  carrier  aircraft 
simulators.  Since  the  human  eye  may  be 
able  to  detect  movements  with  a  delay 
of  greater  than  150  milliseconds,  it  is 
desirable  to  reduce  simulator  response 
times  to  150  milliseconds. 

’The  realism  of  the  visual  display  is 
evaluated  both  objectively  and 
subjectively.  The  objective  evaluation  is 
comprised  of  positioning  the  simulator 
at  a  known  point  in  space  and 
comparing  what  can  be  observed  from 
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that  point  with  a  specific  requirement 
For  example,  at  5  miles  from  the 
approach  end  of  a  runway,  the  runway 
and  taxiways  should  be  recognizable;  at 
2  miles  the  red  and  green  threshold 
lights  should  be  recognizable;  etc.  The 
subjective  evaluation  consists  of  noting 
how  realistic  the  visual  scene  appears. 
This  includes  the  ability  of  the  system  to 
portray  a  specific  airport  environment 
such  as  runway  22L  at  John  F.  Kennedy 
International  Airport  specific  visual 
conditions  such  as  patcihy  fog  RVR  2400, 
and  other  effects  such  as  the  landing 
lights  or  the  rotating  beacon  reflecting 
off  the  clouds  when  flying  in  the 
weather. 

Because  of  the  importance  of  visual 
systems,  each  advancement  in  the 
realism  of  the  visual  display  enhances 
the  total  effectiveness  of  the  simulator 
and  brings  us  closer  to  the  time  of  total 
simulator  training  and  checking.  By 
expanding  the  criteria  for  approving 
simulators  in  the  landing  maneuver 
approval  program,  the  FAA  has  seen  a 
dramatic  improvement  in  the  quality  of 
the  simulators  upgraded  to  meet  the 
criteria.  From  this  experience  and  an 
analysis  of  FAA  studies  conducted 
under  Exemption  Nos.  2381  (captain 
upgrade  training]  and  2621  (transition 
training),  the  FAA  has  concluded  that 
advanced  simulation  training  is 
possible.  Advanced  simulation, 
however,  will  require  even  further 
expanded  simulator  approval  criteria. 

In  looking  toward  the  future  and 
toward  advanced  training  simulation, 
the  FAA  has  had  to  consider  the  training 
requirements  of  the  future  and  how  the 
simulator  should  be  designed  to 
accomplish  this  training.  National 
Transportation  Safety  Board  (NTSB) 
Accident  Statistics  *  show  that  48.3 
percent  of  all  air  carrier  accidents  are 
caused  by  or  related  to  adverse  weather 
conditions.  Further,  the  number  of 
accidents  caused  by  crew  coordination 
problems  has  remained  about  constant 
for  the  past  10  years.  During  the  same 
time  frame  total  accidents  have 
decreased  by  approximately  two-thirds. 
FAA  therefore  believes  that  training  of 
the  future  should  emphasize  crew 
coordination  and  pilot  judgement,  and 
simulator  training  programs  should 
require  more  realism  in  their 
presentation  of  both  normal  and 
abnormal  flight  conditions.  Current 
training  programs  emphasize  the 
accomplishment  of  speciffc  flight 
maneuvers  and  operating  procedures  by 
individual  flight  crewmembers.  For  this 
type  of  training,  simulators  need  only 


'  NTSB  Annual  Review  of  Aircrafl  Accident  Data, 
U.S.  Air  Carrier  Operations  1977  report  number 
NTSB-ARC-78-2. 


represent  the  aircraft  in  speciffc  training 
environments  and  for  speciffc  ground 
and  flight  maneuvers.  However,  as 
training  concepts  shift  toward  a  crew 
concept  of  training  and  checking,  where 
training  is  needed  in  varying  training 
environments  such  as  those  encountered 
in  line  operations,  the  simulators  will 
need  to  be  designed  for  more 
generalized  use.  The  more  generally 
applicable  simulators  will  require 
substantial  additional  environment  and 
aircraft  performance  programing,  six 
degree  motion  systems,  and  visual 
systems  which  can  accurately  display 
varying  times  of  day  and  weather 
conditions  from  rain  and  snow  to  clear 
and  dry. 

Discussion 

The  FAA  is  considering  rule  making 
which  will  provide  guidelines  and  a 
means  for  achieving  nearly  total 
flightcrew  training,  checking,  and 
certiffcation  in  advanced  simulators.  In 
addition  to  the  creation  of  a  new 
Appendix  H  to  Part  121,  amendments  to 
fi  61.157  of  Part  61  and  $  121.407  of  Part 
121  are  being  proposed.  The 
amendments  to  S  61.157  and  S  121.407 
will  permit  expanded  use  of  simulators 
in  training,  checking,  and  certiffcation 
for  operators  who  use  an  advanced 
flight  training  simulator  as  part  of  an 
approved  Part  121  training  program  or 
its  equivalent.  The  requirements  for  an 
advanced  training  simulator  are  outlined 
in  a  new  Appendix  H  to  Part  121. 
Appendix  H  outlines  the  FAA  three- 
phase  Advanced  Simulation  Plan  and 
lists  the  simulator  and  visual 
requirements  for  each  phase.  The 
following  presents  a  general  analysis  of 
the  beneffts  of  expanding  the  use  of 
simulation  throu^  the  Advanced 
Simulation  Plan: 

Safety.  In  the  past  few  years 
significant  developments  in  simulator 
technology  have  made  it  possible  to 
realistically  simulate  a  speciffc  aircraft 
and  its  ground  and  flight  environment. 

By  taking  advantage  of  the  capabilities 
of  state-of-the-art  simulators,  flightcrew 
training  could  be  upgraded  from  a 
strictly  maneuver/procedures-oriented 
program  to  a  program  where 
crewmembers  can  also  gain  experience 
in  dealing  with  abnormal  flight,  system, 
and  environmental  situations.  This  can 
be  illustrated  by  looking  at  current  ■ 
flightcrew  training.  Current  flightcrew 
training  is  based  on  the  maneuvers 
which  have  been  historically  conducted 
in  the  aircraft.  These  maneuvers  include 
stalls,  steep  turns,  instrument 
approaches,  aircraft  engine  and  system 
failures,  etc.  Since  current  training  is 
based  on  what  can  be  accomplished  in 
an  aircraft,  the  training  has  to  be 


procedurally  oriented  and  designed  to 
avoid  placing  the  aircraft  in  an  unsafe 
condition.  Simulators  can  provide  this 
training  and  permit  aircraft  engine  and 
system  failures  training  to  be  conducted 
safely  so  that,  for  example,  training  in  a 
critical-ffeld-length  engine  failure  on 
takeoff  maneuver  can  be  realistically 
conducted.  Simulators  have  been 
designed,  however,  to  provide  the  same 
types  of  manuever  training  that  have 
been  historically  conducted  in  the 
aircraft  and  are  not  capable  of  providing 
improved  types  of  training  in  different 
flight  environments,  such  as 
thunderstorms,  icy  runways,  etc.  A 
review  of  NTSB  accident  statistics  has 
shown  that  pilot  error  and  adverse 
weather  conditions  are  the  primary 
causes  of  most  air  carrier  accidents. 

This  review  has  revealed  that  it  is  not 
the  pilot’s  ability  to  control  the  aircraft 
or  fly  a  speciffc  maneuver  but  rather  the 
ability  of  the  crew  to  deal  with  the 
abnormal  flight  situation  which  causes 
the  accidents.  Improved  training  in 
advanced  si<iuIators  could  be  the  most 
significant  means  for  reducing  these 
types  of  accidents.  Under  the  Advanced 
Simulation  Plan,  the  simulators  will 
have  the  capability  to  be  programed  to 
represent  a  full  range  of  aircraft  flight 
conditions  as  well  as  speciffc  aircraft 
accidents  in  abnormal  environmental 
conditions.  In  this  way  flightcrews  could 
experience  a  far-ranging  set  of  flight 
environments  and  malfunctions.  This 
could  assist  the  crew  in  making  proper 
judgments  when  abnormal  situations 
occur  in  flight.  Safety  could,  therefore, 
be  enhanced  dramatically.  Without 
upgrading  simulators,  upgrading  training 
to  this  extent  will  be  impossible. 

Safety  could  also  be  greatly  increased 
because  advanced  training  simulators 
can  provide  training  without  the  risk  of 
aircraft  training  accidents.  Since  1962 
U.S.  air  carriers  have  experienced  67 
training  accidents  of  which  6  were  fatal 
accidents.  In  the  future,  training 
accidents  could  be  avoided  through 
advanced  simulation. 

Energy  Evaluation.  As  a  result  of 
information  available  to  the  FAA,  it  is 
estimated  that  32,000,000  gallons  of  fuel 
could  be  saved  per  year  if  air  carriers 
could  use  advanced  flight  training 
simulators  in  lieu  of  aircraft  for 
transition  and  upgrade  training.  Over 
65,000,000  gallons  could  be  saved  per 
year  if  the  proposed  advanced 
simulation  plan  were  fully  implemented. 
These  ffgures  are  based  on  1979  training 
and  nonrevenue  flight  hours  utilized  by 
air  carriers.  Actual  fuel  savings  will 
depend  on  the  number  of  Part  121  and 
other  operators  who  elect  to  upgrade 
their  simulators. 
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Environmental  While  it  is  impossible 
to  accurately  determine  the 
environmental  impact  of  the  advanced 
simulation  plan  due  to  its  permissive 
nature,  it  is  certain  that  all  impacts 
would  be  beneficial.  Air  carriers 
estimate  that  over  39,000  hours  of  flight 
training  time  in  large  turbojet  aircraft 
will  be  logged  during  1979.  This  training 
is  almost  always  conducted  at  low 
altitudes  near  major  metropolitan 
airports. 

Economic.  As  a  result  of  the  economic 
and  energy  benefits  which  will  result 
from  this  proposal,  there  is  no  economic 
burden  imposed  on  the  industry,  the 
government,  or  the  private  sector  by  this 
action.  This  notice  proposes  a  regulatory 
alternative  which  could  result  in 
economic  savings  for  industry.  This  is 
consistent  with  Executive  Order  12044. 
Economics  do,  however,  play  an 
important  role  in  an  operator's  decision 
to  upgrade  its  simulators  according  to 
the  advanced  simulation  plan. 

Basically,  the  operator  must  balance 
the  cost  of  upgrading  its  simulators, 
including  the  value  of  the  safety  and 
training  benefits  of  using  advanced 
simulators,  against  the  aircraft  operating 
costs,  time  out  of  revenue  service  of  the 
aircraft,  aircraft  scheduling  and 
maintenance  problems,  etc.  Cost 
involved  in  fl}dng  the  aircraft  vary  from 
operator  to  operator  depending,  for 
example,  on  the  type  of  aircraft 
involved,  the  number  of  crewmembers 
who  require  certain  types  of  training, 
union  contracts,  and  training  base 
location.  Costs  for  upgrading  a  simulator 
will  also  vary  depending  on  the  aircraft 
type  and  the  condition  of  the  simulator 
prior  to  upgrade.  Over  $35,000,000  per 
year  could  be  saved  by  the  U.S.  air 
carriers  in  fuel  costs  alone  under  Phase 
III  of  the  Advanced  Simulation  Plan. 

The  proposed  rule  will  encomage 
simulator  upgrade  by  permitting  more 
training  and  checking  in  more  advanced 
simulators.  Therefore,  each  phase  of  the 
Appendix  H  Advanced  Simulation  Plan 
will  have  tighter  simulator  and  visual 
requirements  while  permitting  more 
training  and  checking  to  be  conducted  in 
a  simulator.  A  simulator  upgraded  to  the 
requirements  specified  in  Appendix  H  is 
capable  of  providing  the  training 
indicated  in  that  phase  of  the  plan  if  the 
simulator  training  is  accomplished  as 
part  of  an  FAA-approved  training 
program. 

The  requirements  set  forth  in 
Appendix  H  are  in  addition  to  the 
simulator  approval  requirements  set 
forth  in  §  121.407.  Each  simulator  which 
is  used  under  Appendix  H  must  be 
approved  as  a  Phase  I,  II,  or  III  simulator 
as  appropriate.  In  order  to  obtain 
approval  of  the  simulator  for  a  specific 


phase,  the  following  must  be 
demonstrated  to  the  satisfaction  of  the 
Administrator. 

1.  Documented  proof  of  compliance 
with  the  appropriate  simulator,  visual 
system,  and  additional  training 
requirements  of  Appendix  H  for  the 
phase  for  which  approval  is  requested 
and  preceding  phases. 

2.  An  evaluation  of  the  simulator  to 
ensure  that  its  ground,  flight,  and 
landing  performance  closely  matches 
the  type  of  aircraft  simulated  (Phase  I 
approval  tests). 

3.  An  evaluation  of  the  appropriate 
simulator  and  visual  system 
requirements  of  the  phase  for  which 
approval  is  requested  and  preceding 
phases. 

Since  an  amendment  to  any  portion  of 
the  simulator’s  programing  can  effect  the 
other  portions  of  the  programing,  it  is 
important  to  evaluate  the  preceding 
requirements  any  time  a  simulator  is 
upgraded  to  the  next  phase. 

While  the  FAA  acknowledges  the 
need  for  some  flexibility  in  making 
changes  in  the  software  programing, 
strict  scrutiny  of  these  changes  is 
essential  to  ensure  that  the  simulator 
retains  its  ability  to  precisely  duplicate 
the  aircraft’s  flight  and  ground 
characteristics.  Therefore,  the  following 
procedure  must  be  implemented  to 
permit  these  changes  without  affecting 
the  approval  of  an  Appendix  H 
simulator: 

1.  Twenty-one  calendar  days  prior  to 
making  changes  to  the  software 
programing  of  an  Appendix  H  simulator, 
a  complete  list  of  planned  changes  that 
impact  flight  or  ground  dynamics, 
including  dynamics  related  to  the 
motion  and  visual  systems,  will  be 
provided  to  the  FAA  office  responsible 
for  conducting  the  recurrent  evaluation 
of  that  simulator. 

2.  The  FAA  office  shall  have  21  days 
in  which  to  evaluate  a  planned  change. 

If  the  FAA  does  not  object  within  21 
calendar  days,  the  operator  may  make 
the  change. 

3.  Changes  which  might  affect  the 
approved  simulator  Phase  I  test  guide 
must  be  tested  by  the  operator  in  the 
simulator  to  determine  the  impact  of  the 
change. 

4.  Software  changes  actually  installed 
must  be  summarized  and  provided  to  the 
FAA.  Where  the  operator’s  test  has 
shown  a  difference  in  simulator 
performance  due  to  change,  an  amended 
copy  of  the  test  guide  page  which 
includes  the  new  simulator  test  results 
must  also  be  provided  to  update  the 
FAA’s  copy  of  the  test  guide. 

5.  The  FAA  retains  the  option  to 
examine  supporting  data  and/or  to  flight 
check  the  simulator  to  ensure  that  the 


aerodynamic  quality  of  the  simulator 
has  not  been  degraded.by  any  change  in 
software  programing. 

6.  All  requests  for  changes  will  be 
evaluated  on  the  basis  of  the  same 
criteria  used  in  the  initial  approval  of 
the  simulator  for  Phase  I,  II,  or  III. 

FAA  recurrent  evaluations  of  this 
simulator  will  consist  primarily  of  tests 
selected  from  the  Phase  I  test  guide.  The 
Phase  I  test  guide  and  the  multichannel 
recorder  printout  used  in  the  initial 
Appendix  H  approval  evaluation  will  be 
kept  on  file  in  the  FAA  office 
responsible  for  conducting  the  recurrent 
evaluation  of  that  simulator.  These 
documents  will  serve  as  a  standard  for 
recurrent  evaluations  and  a  record  of 
the  initial  approval  of  that  simulator  for 
Phase  I. 

Because  of  the  strict  tolerances  and 
other  approval  requirements  of 
Appendix  H  simulators,  the  FAA  also 
recognizes  that  the  simulator  can 
provide  realistic  training  with  certain 
nonessential  items  inoperative. 
Therefore,  an  operator  is  permitted  to 
operate  its  simulator  under  the  same 
conditions  and  limitations  outlined  in 
the  simulated  aircraft’s  minimum 
equipment  list  (MEL)  as  long  as  the 
inoperative  equipment  is  repaired  within 
24  hours  and  the  inoperative  equipment 
permitted  by  the  is  not  specifically 
required  for  the  training  involved.  A 
simulator  visual  system  may  be 
inoperative  at  one  pilot  position  if  a 
pilot  is  not  receiving  training  in  the 
position,  but  shall  be  operative  at  both 
pilot  positions  for  Line  Oriented  Flight 
Training  (LOFT). 

The  Advanced  Simulation  Plan  will 
only  apply  to  an  operator  who  uses  the 
simulator  under  an  approved  Part  121 
training  program  or  a  certiHcation 
training  program  used  by  an  owner/ 
operator  which  is  equivalent  to  a  Part 
121  initial  training  program.  The  interim 
phase  will  only  apply  to  Part  121 
operators  to  permit  the  FAA  to  closely 
monitor  the  upgrade  of  air  carrier 
simulators  as  part  of  the  Advanced 
Simulation  Plan.  At  the  option  of  the 
Administrator,  each  pilot  completing  a 
flight  check  under  Phase  II  or  III  may  be 
observed  by  the  FAA  during  at  least  one 
flight  leg  on  the  line  which  includes  a 
takeoff  and  landing  performed  by  that 
pilot. 

One  objective  of  the  Advanced 
Simulation  Plan  is  to  issue  the  FAR  Part 
61  airline  transport  pilot  (ATP) 
certificate  at  the  successful  completion 
of  the  appropriate  simulator  check. 
Another  objective  is  to  upgrade 
operators’  simulator  capabilities  to 
persent  realistic  training  in  various 
abnormal  and  weather  flight  conditions 
which  may  be  encountered  during  line 
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operations.  Both  objectives  are  essential 
to  the  plan. 

The  proposed  Appendix  H  describes 
the  specific  training  and  checking 
permitted,  the  simulator  requirements, 
the  visual  requirements,  and  the 
additional  training  requirements  of  each 
phase  of  the  plan.  The  following 
discusses  each  phase  of  the  plan  in 
general. 

Phase  I — Simulator  Landing  Approval 

Phase  I  is  the  current  landing  approval 
program.  The  training  permitted  under 
this  phase  is  currently  authorized  for 
fully  qualified  air  carrier  pilots  by  FAR 
§  121.439  and  through  FAA  exemptions. 
Phase  I  is  designed  to  encourage 
operators  to  upgrade  their  older 
simulators  to  the  greatest  extent 
possible.  Basic  simulator  approval 
guidance  and  specific  simulator 
tolerances  for  Phase  I  simulators  are 
contained  in  Advisory  Circular  121-14B. 

Phase  II — Simulator  Upgrade  Program 

Phase  II  is  designed  to  provide  new 
simulator  training  capabilities  by 
expanding  the  ability  of  the  simulator  to 
portray  the  ground  and  flight 
environment  and  increasing  the 
simulator’s  responsiveness.  In  addition 
to  upgrading  the  simulator,  a  4-hour 
LOI^  course  will  be  required  after  the 
appropriate  Part  61  or  121  simulator 
check.  This  course  must  be  approved  by 
the  Administrator  and  be  designed  to 
prepare  the  flight  crewmember  for  line 
operations.  At  the  completion  of  a  Part 
61,  Appendix  A,  check  in  the  simulator, 
the  appropriate  aircraft  rating  will  be 
issued.  Instructors  used  in  these  training 
programs  must  be  highly  experienced.  A 
minimum  of  l-year’s  experience  on  the 
line  in  an  aircraft  in  the  same  group  in 
which  they  are  instructing  and  active 
participation  in  a  regularly  scheduled 
line  flying  program  are  required.  Pilots 
who  participate  in  the  Phase  U  program 
are  also  highly  experienced,  they  must 
be  fully  qualified  pilots  in  a  similar 
aircraft  and  meet  the  requirements  of 
Appendix  H  prior  to  being  eligible  for 
Phase  II  certification. 

Phase  II  A — Interim  Simulator  Upgrade 
Program  for  Part  121  Operators 

Under  Phase  II  A,  any  Part  121 
operator  may  conduct  Phase  II  training 
for  3V^  years  in  a  simulator  approved  for 
the  landing  maneuver  under  Phase  I, 
provided  the  operator  meets  the 
additional  requirements  set  forth  in 
Appendix  H  and  submits  a  plan 
acceptable  to  the  Administrator  to 
upgrade  its  simulator(s)  to  meet  the 
Phase  II  standards.  This  interim  program 
is  designed  to  provide  time  and 
economic  benefit  to  an  operator  to 


upgrade  its  simulators  while  ensuring 
safety  through  additional  training 
requirements.  Through  the  upgrading  of 
industry  simulators,  further  trainning  in 
adverse  conditions  experienced  in  line 
operations  will  be  possible.  When  Phase 
II  simulator  requirements  are  met,  the 
additional  training  requirements,  except 
the  4  hours  of  LOFT  training  listed 
herein,  will  be  removed.  Part  121 
training  and  operating  experience 
requirements  will  still  apply. 

Each  Part  121  operator  who  submits 
an  acceptable  simulator  upgrade  plan  to 
the  Administrator  prior  to  (a  date  to  be 
specified  which  will  be  1  year  after  the 
effective  date  of  the  amendment 
proposed  herein)  may  apply  for 
approval  to  use  a  Phase  I  simulator  for 
transition  and  upgrade  training  as 
described  in  Phase  II  of  the  plan.  When 
the  simulator  and  visual  systems  are 
upgraded  to  meet  the  requirements  for 
Phase  II  or  III,  the  additional  training 
requirements  listed  in  Phase  II  A  of  the 
plan  will  be  removed.  When  applicable, 
the  appropriate  certificate  or  rating  will 
be  issued  after  the, successful 
completion  of  the  simulator  check.  The 
certificates  issued  during  interim  Phase 
II A  will  contain  a  limitation  which  will, 
in  effect,  restrict  the  applicant  from 
acting  as  a  flight  crewmember  without 
accomplishing  the  appropriate  landings 
and  hours  of  line  operating  experience 
in  the  crew  position  under  the 
supervision  of  a  specially  trained  check 
airman.  To  conduct  Phase  II A  training 
in  a  Phase  I  simulator,  all  required 
simulator  instruction  and  checks  must 
be  conducted  in  a  simulator  as  part  of  a 
revised  training  program  approved  for 
the  operator,  lliis  training  program  will 
include  the  additional  training 
requirements  of  Phase  II  A  and  will 
integrate  Phase  I  simulators  with  other 
simulators  and  training  devices  to 
maximize  the  total  training,  checking, 
and  certification  functions. 

Phase  n  A  interim  ends  for  each 
Phase  I  simulator  lisied  in  the  operator's 
approved  plan  3V^  years  after  it  is 
approved  for  Phase  II  A  training.  Any 
simulator  not  upgraded  according  to  the 
operator’s  approved  simulator  upgrade 
plan  will  void  the  plan  resulting  in  loss 
of  all  Phase  II A  training.  Grandfather 
rights  will  not  be  considered.  In  order 
for  a  carrier’s  upgrade  plan  to  be 
acceptable,  it  must — 

1.  Be  submitted  to  the  FAA  prior  to  (1 
year  after  the  amendment  proposed 
herein  becomes  effective). 

2.  Show  which  simulators  will  be 
upgraded  to  Phase  I  requirements  and 
their  projected  upgrade  dates; 

3.  Show  that  these  simulators  will 
meet  Phase  I  requirements  prior  to  2V^ 


years  after  the  cunendent  proposed 
herein  becomes  elective); 

4.  Show  that  at  least  50  percent  of  the 
operator’s  simulators  for  a  particular 
aircraft  type  will  be  upgraded  to.  or  be 
replaced  with,  simulators  which  meet 
Phase  II  or  III  requirements; 

a.  Show  which  simulators  will  be 
upgraded  to,  or  replaced  with, 
simulators  which  meet  Phase  II  or  III 
requirements; 

b.  Show  that  each  of  these  simulators 
will  meet  Phase  II  or  III  requirements 
prior  to  3Vt  years  of  the  date  it  is 
approved  for  Phase  I;  and 

5.  Include  a  plan  which  shows  how 
the  instructors,  check  airmen,  and  flight 
crewmembers  will  be  trained  to  meet 
the  requirements  of  Appendix  H. 

Phase  III — Advanced  Simulation 

Phase  III  is  designed  to  permit  all  but 
static  aircraft  and  operational  line 
training  and  checking  to  be  conducted  in 
an  advanced  aircraft  simulator.  At  the 
completion  of  the  final  simulator  check, 
the  applicant  will  receive  the 
appropriate  certificate  or  rating.  Due  to 
the  scope  of  the  training  and  the 
possible  low  experience  level  of  the 
training  candidates,  a  high  degree  of 
simulator  fidelity  and  realism  is 
mandatory.  (Applicants  must  still  meet 
the  requirements  for  an  airline  transport 
pilot  certificate,  including  1500  hours  of 
pilot  flight  time,  to  be  eligible  for  that 
certificate  under  this  plan.)  'This  phase  is 
also  designed  to  guide  research  in 
simulator  technology  to  meet  training 
needs  determined  from  aircraft  accident 
investigations.  The  visual  requirements 
of  Phases  II  and  III  must  therefore  be 
represented  in  daylight,  dusk,  and  night 
scenes  under  Phase  III. 

In  summary,  the  increasing  size, 
complexity,  and  operating  costs  of  the 
modern  turbojet  transport  and  its 
operating  environment  point  to  greater 
use  of  the  advanced  technology  now 
available  in  aircraft  simulators. 
However,  Federal  Aviation  Regulations 
(FAR)  which  currently  apply  to  training, 
checking,  and  certification  of  flight 
crewmembers  restrict  the  advanced  use 
of  simulation.  Amending  the  FAR  to 
permit  nearly  total  simulation  in 
advanced  training  simulators  will 
encourage  operators  to  upgrade  their 
simulators.  'This  will  result  in  improved 
safety  due  to  the  greater  training 
capabilities  of  advanced  simulators. 
With  higher  percentages  of  training 
being  accomplished  in  simulators, 
aircraft  training  flights  could  be  reduced. 
This  would  result  in  a  reduction  in  the 
possibility  of  aircraft  training  accidents, 
a  reduction  in  airport  congestion  and 
noise,  and  significant  fuel  conservation. 
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The  Proposed  Amendment 

Accordingly,  the  Federal  Aviation 
Administration  proposes  to  amend  Parts 
61  and  121  of  the  Federal  Aviation 
Regulations  (14  CFR  Parts  61  and  121)  as 
follows: 

1.  By  adding  to  §  61.157  a  paragraph 
(e)  which  reads  as  follows: 

§  6 1 . 1 57  Airplane  rating:  Aeronautical  skill. 
***** 

(e)  An  airplane  simulator  may  be  used 
in  lieu  of  the  airplane  to  satsify  the  in¬ 
flight  requirements  of  Appendix  A  of 
this  Part,  if  the  simulator — 

(1)  Is  approved  according  to  §  121.407 
of  this  chapter  and  meets  the 
appropriate  simulator  requirements  of 
Appendix  H  to  Part  121;  and 

(2)  Is  used  as  part  of  an  approved 
program  that  meets  the  training 
requirements  of  §  121.424  (a)  and  (c)  and 
Appendix  H  to  Part  121. 

2.  By  adding  to  §  121.407  a  paragraph 
(c)  which  read  as  follows: 

§  121.407  Training  program:  Approval  of 
airplanes  simulators  and  other  training 
devices. 

***** 

(c)  An  airplane  simulator  may  be  used 
in  lieu  of  the  airplane  to  satisfy  the  in¬ 
flight  requirements  of  $  §  121.439  and 
121.441  and  Appendices  E  and  F  of  this 
Part,  if  the  simulator — 

(1)  Is  approved  according  to  this 
section  and  meets  the  appropriate 
simulator  requirements  of  Appendix  H 
of  this  Part:  and 

(2)  Is  used  as  part  of  an  approved 
program  that  meets  the  training 
requirements  of  §  121.424  (a)  and  (c)  and 
Appendix  H  of  this  Part. 

3.  By  adding  a  new  Appendix  H  to 
Part  121  which  reads  as  follows: 

Appendix  H — Advanced  Simulation  Plan 

This  Appendix  provides  guidelines  and  a 
means  for  achieving  flightcrew  training  in 
advanced  aircraft  simulators.  This  plan  for 
achieving  the  goal  of  advanced  simulation 
consists  of  three  major  phases  and  an  interim 
phase  to  facilitate  the  plan's  implementation. 
The  three-phase  plan  is  to  provide  guidance 
through  a  progressive  upgrade  of  flightcrew 
training  simulators  so  that  the  total  scope  of 
flightcrew  training  can  be  enhanced.  Each 
phase  builds  on  the  preceding  phase  so  that 
the  final  advanced  simulation  phase  would 
include  all  the  requirements  of  preceding 
phases.  This  Appendix  describes  the 
simulator  and  visual  system  requirements 
which  must  be  achieved  in  order  to  obtain 
approval  of  certain  types  of  training  in  the 
simulator.  The  requirements  set  forth  in  this 
Appendix  are  in  addition  to  the  simulator 
approval  requirements  set  forth  in  §  121.407. 
Each  simulator  which  is  used  under  this 
Appendix  must  be  approved  as  a  Phase  I,  IL 
or  III  simulator,  as  appropriate.  In  order  to 
obtain  FAA  approval  of  the  simulator  for  a 


specific  phase,  the  following  must  be 
demonstrated  to  the  satisfaction  of  the 
Administraton 

1.  Documented  proof  of  compliance  with 
the  appropriate  simulators,  visual  system, 
and  additional  training  requirements  of  this 
Appendix  for  the  Phase  for  which  approval  is 
requested  and  preceding  phases. 

2.  An  evaluation  of  the  simulator  to  ensure 
that  its  ground,  flight,  and  landing 
performance  matches  the  type  of  aircraft 
simulated  (Phase  I  Approval  Tests). 

3.  An  evaluation  of  the  appropriate 
simulator  and  visual  system  requirements  of 
the  phase  for  which  approval  is  requested 
and  preceding  phases. 

While  the  FAA  acknowledges  the  need  for 
some  flexibility  in  making  changes  in  the 
software  programing,  strict  scrutiny  of  these 
changes  is  essential  to  ensure  that  the 
simulator  retains  its  ability  to  precisely 
duplicate  the  aircraft's  fli^t  and  ground 
characteristics.  Therefore,  the  following 
procedure  must  be  followed  to  permit  these 
changes  without  affecting  the  approval  of  an 
Appendix  H  simulator 

1.  Twenty-one  calendar  days  prior  to 
making  changes  to  the  software  programing 
of  an  Appendix  H  simulator,  a  complete  list 
of  planned  changes  that  impact  flight  or 
ground  dynamics,  including  dynamics  related 
to  the  motion  and  visual  systems,  must  be 
provided  to  the  FAA  office  responsible  for 
conducting  the  recurrent  evaluation  of  that 
simulator. 

2.  If  the  FAA  does  not  object  to  the  planned 
change  within  21  calendar  days,  the  operator 
may  make  the  change. 

3.  Changes  which  might  affect  the  approved 
simulator  Phase  I  test  guide  must  be  tested  by 
the  operator  in  the  simulator  to  determine  the 
impact  of  the  change. 

4.  Software  changes  actually  installed  must 
be  summarized  and  provided  to  the  FAA. 
Where  the  operator's  test  has  shown  a 
difference  in  simulator  performance  due  to  a 
change,  an  amended  copy  of  the  test  guide 
page  which  includes  the  new  simulator  test 
results  will  also  be  provided  to  update  the 
FAA's  copy  of  the  test  guide. 

5.  The  FAA  retains  the  option  to  examine 
supporting  data  and/or  flight  check  the 
simulator  to  ensure  that  the  aerodynamic 
quality  of  the  simulator  has  not  been 
degraded  by  any  change  in  software 
programing. 

6.  All  requests  for  changes  will  be 
evaluated  on  the  basis  of  the  same  criteria 
used  in  the  initial  approval  of  the  simulator 
for  Phase  1,  II,  or  III. 

Because  of  the  strict  tolerances  and  other 
approval  requirements  of  Appendix  H 
simulators,  the  FAA  also  acknowledges  that 
the  simulator  can  provide  realistic  training 
with  certain  nonessential  items  inoperative. 
Therefore,  an  operator  is  permitted  to  operate 
its  simulator  under  the  same  conditions  and 
limitations  outlined  in  the  simulated  aircraft's 
minimum  equipment  list  (MEL)  as  long  as  the 
inoperative  equipment  is  required  within  24 
hours  and  the  inoperative  equipment 
permitted  by  the  MEL  is  not  specihcally 
required  for  the  training  involved.  A 
simulator  visual  system  may  be  inoperative 
at  one  pilot  position  if  a  pilot  is  not  receiving 
training  in  that  position,  but  shall  be 


operative  at  both  pilot  positions  for  Line 
Oriented  Flight  Training  (LOFT). 

The  Advanced  Simulation  Plan  applies 
only  to  an  operator  who  uses  the  simulator 
imder  an  approved  Part  121  training  program 
or  its  equivalent.  The  interim  phase  applies 
only  to  Part  121  operators.  In  order  to  conduct 
total  initial,  transition,  upgrade,  or  recurrent 
training  in  a  simulator,  all  required  simulator 
instruction  and  checks  must  be  conducted  in 
a  simulator  as  part  of  a  revised  training 
program  approved  for  the  operator.  This 
training  program  will  integrate  Phase  II  and 
III  simulators  with  other  simulators  and 
training  devices  to  maximize  the  total 
training,  checking,  and  certification  functions. 

Phase  I— Landing  Maneuver  Approval 

Training  and  Checking  Permitted. — 1. 
Recency  of  experience  (S  121.439). 

2.  Nig^t  takeoffs  and  landings  (Part  121, 
Appendix  E). 

3.  Landings  in  a  proficiency  check  without 
the  landing  on  the  line  requirements 

(9  121.441). 

Simulator  Requirements. — 1.  Aerodynamic 
programing  to  include: 

a.  Ground  effect — e.g.,  roundout,  flare,  and 
touchdown.  This  would  require  data  on  UfL 
drag,  and  pitching  moment  in  ground  effect. 

b.  Ground  reaction — Reaction  of  the 
aircraft  upon  contact  with  the  runway  during 
landing  to  include  strut  deflections,  tire 
friction,  and  side  forces. 

c.  Ground  handling  characteristics — 
steering  inputs  to  include  crosswind,  braking, 
thrust  reversing,  deceleration,  and  turning 
radius. 

2.  Minimum  of  3-axis  freedom  of  motion 
systems. 

3.  Phase  I  landing  maneuver  test  guide  to 
verify  simulator  data  with  actual  aircraft 
flight  test  data,  and  provide  simulator 
performance  tests  for  Phase  I  initial  approval. 

4.  Multichannel  recorders  capable  of 
recording  Phase  I  performance  tests. 

Visual  Requirements. — 1.  Visual  system 
compatibility  with  new  aerodynamic 
programing. 

2.  Visual  system  response  time  from  pilot 
control  input  to  visual  system  output  shall  not 
exceed  300  milliseconds.  Visual  system  time 
is  defined  as  the  completion  of  the  visual 
display  scan  of  the  first  video  Held  containing 
different  information  resulting  from  an  abrupt 
control  input. 

3.  A  means  of  recording  the  visual  response 
time. 

4.  Visual  cues  to  assess  sink  rate  and  depth 
perception  during  landings. 

5.  Visual  scene/instrument  correlation  to 
preclude  perceptible  lags. 

Phase  II— Simulator  Upgrade  Program 

Training  and  Checking  Permitted. — 1. 
Transition  training  between  aircraft  in  the 
same  group  and  the  certification  check 
required  by  9  61.157  for  pilot  in  command. 

2.  U  grade  to  pilot-in-command  training. 

.  a.  When  the  Klot — 

(i)  Is  previously  qualified  as  second  in 
command  in  the  equipment  to  which  the  pilot 
is  upgrading: 

(ii)  Has  at  least  500  hours  of  actual  flight 
time  while  serving  as  second  Li  command  for 
the  operator  in  an  aircraft  in  the  same  group; 
and 
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(iii)  Is  currently  serving  as  second  in 
command  with  that  operator  in  an  aircraft  in 
this  same  group;  or 

b.  When  the  pilot  is  employed  by  an 
aircraft  operator  and — 

(i)  is  currently  serving  as  second  in 
command  with  that  operator  in  an  aircraft  of 
the  same  group; 

(ii)  has  a  minimum  of  5,000  flight  hours  as 
second  in  command  in  an  aircraft  of  the  same 
group  with  that  operator;  and 

(iii)  has  served  as  second  in  command  on 
at  least  two  aircraft  of  the  same  group  with 
that  operator. 

In  this  case,  the  pilot  may  upgrade  to 
another  aircraft  in  that  group  in  which  that 
pilot  has  not  been  previously  qualifled.  ' 

Simulator  Requirements. — ^1. 

Representative  crosswind  and  three- 
dimensional  windshear  dynamics  based  on 
aircraft  related  data. 

2.  Representative  stopping  and  directional 
control  forces  for  normal  conditions  and  for 
contaminated  runways  based  on  aircraft 
related  data. 

3.  Representative  brake  and  tire  failure 
dynamics,  including  antiskid,  and  the 
decreased  brake  efflciency  due  to  high  brake 
temperatures  based  on  aircraft  related  data. 

4.  Six-axis  freedom  of  motion. 

5.  Operational  principal  navigation 
systems,  including  electronic  flight 
instrument  systems,  INS,  and  OMEGA,  if 
applicable. 

6.  Means  for  quickly  and  efrectively  testing 
simulator  programing  and  hardware. 

7.  Expanded  simulator  computere  capacity, 
accuracy,  resolution,  and  dynamic  response 
to  meet  Phase  II  and  III  demands.  Resolution 
equivalent  to  at  least  32  bits  for  critical 
aerodynamic  programs  is  required. 

8.  Timely  permanent  update  of  simulator 
hardware  and  programing  subsequent  to 
aircraft  modification. 

9.  Sound  of  precipitation  and  significant 
aircraft  noises. 

10.  Relative  responses  of  the  motion 
system,  visual  system,  and  cockpit 
instruments  shall  be  coupled  closed  to 
provide  integrated  sensory  cues.  These 
systems  shall  respond  to  abrupt  pitch,  roll, 
and  yaw  inputs  at  the  pilot’s  position  within 
150  milliseconds  when  the  simulator  is  tested 
in  a  light  weight,  clean  configuration,  at 
maximum  cruise  airspeed.  Visual  scene 
changes  from  steady  state  disturbance  shall 
not  occur  before  the  resultant  motion  onset 
but  within  the  total  system  dynamic  response 
time  of  150  milliseconds.  The  test  to 
determine  compliance  with  this  requirement 
shall  include  simultaneously  recording  the 
analogue  output  from  the  pilot's  stick  and 
rudders,  the  output  from  an  accelerometer 
attached  to  the  motion  system,  the  output 
signal  to  the  visual  system  display,  and  the 
output  signal  to  the  pilot's  attitude  indicator. 

Visual  Requirements.  1.  Dusk  and  night 
visual  scenes  with  specific  airport 
representations  including  at  least  10  levels  of 
occulting,  general  terrain  characteristics  and 
significant  landmarks. 

2.  Radio  navigation  aids  properly  oriented 
to  the  airport  runway  layout 

3.  Built-in  test  procedure  to  confirm  visual 
system  color.  RVR,  focus,  intensity,  level 
horizon,  and  attitude  as  compared  to  the 
simulator  attitude  indicator. 


4.  Weather  representations,  including 
variable  cloud  density,  partial  obscuration  of 
ground  scenes,  gradual  breakout  patchy  fog, 
and  the  afreet  of  fog  on  airport  lighting. 

5.  Category  II  and  III  weather 
representations. 

6.  Continuous  minimum  visual  field  of  view 
of  75*  horizontal  and  30*  vertical  per  pilot 
seat  Visual  gaps  shall  occur  only  as  they 
would  in  the  aircraft  simulated  or  as  required 
by  visual  system  hardware.  Both  pilot  seat 
visual  systems  shall  be  operative 
simultaneously. 

7.  Capability  to  present  ground  and  air 
hazards  such  as  another  aircraft  crossing  the 
active  runway  or  converging  airborne  traffic. 

Additional  Training  R^uirements.  A  4- 
hour  line  oriented  fli^t  training  course 
approved  in  the  simulator  by  the 
Administrator. 

Phase  U  A — Interim  Simulator  Upgrade 
Program  for  Part  121  Operators 

Under  Phase  II  A,  any  Part  121  operator 
may  conduct  Phase  II  training  for  3V^  years  in 
a  sumulator  approved  for  landing  maneuver 
under  Phase  I  provided  the  operator  meets 
the  additional  requirements  set  forth  below 
and  submits  a  plan  acceptable  to  the 
Administrator  to  upgrade  its  simulatorfs]  to 
meet  Phase  II  standards.  In  order  for  a 
carrier's  upgrade  plan  to  be  acceptable,  it 
must — 

1.  Be  submitted  to  the  FAA  prior  to  (1  year 
after  the  amendment  proposed  herein 
becomes  efrective]. 

Show  which  simulators  will  be  upgraded  to 
Phase  I  requirements  and  their  projected 
upgrade  dates; 

3.  Show  that  these  simulators  will  meet 
Phase  I  requirements  prior  to  (2  Vs  years  after 
the  amendment  proposed  herein  becomes 
effective); 

4.  Show  that  at  least  50  percent  of  the 
operator’s  simulators  for  particular  aircraft 
type  will  be  upgraded  to,  or  be  replaced  with, 
simulators  which  meet  Phase  II  or  III 
requirements; 

a.  Show  which  simulators  will  be  upgraded 
to,  or  replaced  with,  simulators  which  meet 
Phase  n  or  III  requirements; 

b.  Show  that  each  of  these  simulators  will 
meet  Phase  II  or  III  requirements  prior  to  SVs 
years  of  the  date  it  is  approved  for  Phase  I; 
and 

5.  Include  a  plan  which  shows  how  the 
instructors,  check  airmen,  and  flight 
crewmembers  will  be  trained  to  meet  the 
requirements  of  Appendix  H. 

When  Phase  II  simulator  requirements  are 
met,  the  additional  training  requirements 
listed  herein,  except  the  4  hours  of  LOFT 
training  listed  herein,  will  be  removed.  Part 
121  training  and  operating  experience 
requirements  will  still  apply. 

'To  conduct  Phase  II A  training  in  a  Phase  I 
simulator,  all  required  simulator  instruction 
and  checks  must  be  conducted  in  a  simulator 
as  part  of  a  revised  training  program 
approved  for  the  operator.  This  training 
program  must  include  the  additional  training 
requirements  of  Phase  II A  and  integrate 
Phase  I  simulators  with  other  simulators  and 
training  devices  to  maximize  the  training, 
checking,  and  certifleation  functions. 

Phase  II A  interim  approval  ends  for  each 
Phase  I  simulator  listed  in  the  operator's 


approved  plan  3Vk  years  after  that  simulator 
is  approved  for  Phase  n  A  training.  Any 
simulator  not  upgrading  according  to  the 
operator’s  approved  simulator  upgrade  plan 
will  void  the  plan  resulting  in  the  loss  of  all 
Phase  II A  training  for  that  operator. 
Grandfather  rights  will  not  be  considered. 

Training  Permitted:  Same  as  Phase  II. 

Simulator  Requirments:  Same  as  Phase  L 

Visual  Requirements:  Same  as  Phase  I. 

Additional  Training  Requirements: 

1.  In  addition  to  the  simulator  training  and 
the  simulator  certification  and  proflciency 
check,  and  prior  to  the  line  operating 
experience  training,  participating  flight 
crewmembers  must  complete  a  4-hour  Line 
Oriented  Flight  Training  Program  in  the 
simulator  to  prepare  them  to  perform  line 
duties. 

2.  Each  participating  pilot  in  command 
must  be  given  5  landings  and  25  hours,  and 
each  second-in-command  must  be  given  3 
landings  and  15  hours  of  line  experience  at 
his/her  crew  station  under  the  supervision  of 
a  specially  trained  check  airman. 

3.  Participating  check  airmen  must  be  given 
a  4-hour  training  course  to  familiarize  them 
with  the  Phase  II A  program  and  to 
emphasize  their  role  in  the  program.  They 
shall  also  be  qualifled  to  provide  both  line 
and  proflciency  checks  or  be  a  line  check 
airmen  who  has  successfully  completed  an 
approved  simulator  check  airman  course. 


Training  and  Checking  Permitted. — Initial, 
transition,  upgrade,  and  proflciency  training 
required  under  Appendix  A  to  Part  61  and 
§§  121.424  and  121.441  of  Part  121.  The  static 
airplane  requirements  of  Appendix  E  to  Part 
121  and  the  operating  experience 
requirements  of  S  121.434  are  still  required  to 
be  performed  in  the  airplane. 

Simulator  Requirements. — 1.  Simulator 
data  on  the  specifles  of  motion  bumps, 
including  fl«quency  and  amplitude. 

2.  Aircraft  related  data  for  programing 
motion  bumps  to  represent  turbulence  and 
other  aircrafl  buffets.  These  data  should 
include  the  vertical  and  lateral  load  factors  of 
aircraft  bufrets. 

3.  Aerodynamic  modeling  for  aircraft  type 
certificated  after  January  1, 1980,  including 
ground  effect,  mach  effect  at  high  altitude, 
effects  of  airframe  icing,  normal  and  reverse 
dynamic  thrust  effect  on  control  surfaces, 
aero-elastic  representations,  and 
representations  of  nonlinearities  due  to  side 
slip. 

4.  Realistic  amplitude  and  frequency  of 
cockpit  noises/sounds,  including  thunder, 
precipitation  static,  engine  and  airframe 
sounds.  The  sounds  shall  be  coordinated  with 
the  weather  representations  required  in  item 
3  below. 

5.  Self-testing  for  simulator  hardware  and 
programing. 

6.  Diagnostic  analysis  printout  of  simulator 
malfunctions. 

Visual  Requirements. — 1.  Daylight,  dusk, 
and  night  visual  scenes  with  sufricient  scene 
content  to  recognize  a  specific  airport,  the 
terrain,  and  major  landmarks  around  that 
airport.  The  daylight  visual  scene  must  be 
part  of  a  total  daylight  cockpit  environment. 
For  the  purpose  of  this  rule,  daylight  visual 
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system  is  deflned  as  a  visual  system  capable 
of  producing,  as  a  minimum,  full  color 
presentations,  scene  content  of  4000  edges  or 
1000  surfaces  for  daylight  and  4000  light 
points  for  night  and  dusk  scenes,  6  foot 
lamberts  of  light  at  the  pilot’s  eye,  3  arc 
minutes  resolution  at  the  pilot's  eye,  and  a 
display  which  is  h«e  of  quantization  and 
other  distracting  visual  effects  while  the 
simulator  Is  in  motion. 

2.  Landing  illusions  including  short  runway, 
landing  over  water,  runway  gradient,  visual 
topographic  features  and  rising  terrain. 

3.  Special  weather  representations  which 
include  the  sound,  visual,  and  motion  effects 
of  entering  light  through  heavy  precipitation 
near  a  thunderstorm. 

4.  Phase  II  visual  requirements  in  daylight 
as  well  as  dusk  and  night  representations. 

5.  Wet  and.  if  appropriate  for  the  operator, 
snow-covered  runway  representations, 
including  runway  lighting  effects. 

6.  Realistic  color  and  directionality  of 
airport  lighting. 

7.  Weather  radar  presentations  in  aircraft 
where  radar  information  is  presented  on  the 
pilot's  navigation  instruments. 

Additional  Training  Requirements. — A  4- 
hour  Line  Oriented  Flight  Training  course 
approved  by  the  Administrator. 

(Secs.  313,  601,  603,  and  604,  Federal  Aviation 
Act  of  1958,  as  amended  (49  U.S.C.  1354, 1421, 
1423,  and  1424);  sec.  6(c),  Department  of 
Transportation  Act  (49  U.S.C.  1655(c)).) 

Note. — The  FAA  has  determined  that  this 
document  involves  a  regulation  which  is  not 
signiRcant  under  Executive  Order  12044,  as 
implemented  by  DOT  Regulatory  Policies  and 
Procedures  (44  FR 11034;  February  26, 1979). 

A  copy  of  the  draft  evaluation  prepared  for 
this  action  is  contained  in  the  regulatory 
docket.  A  copy  of  it  may  be  obtained  by 
contacting  the  person  identified  under  the 
caption  “FOR  FURTHER  INFORMATION 
CONTACT." 

Issued  in  Washington.  D.C.,  on  November 
6, 1979. 

Kenneth  S.  Hunt, 

Director  of  Flight  Operations. 
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